Application of hyperthermia to the treatment of human acute leukemia: purging human leukemic progenitor cells by heat.
The application of hyperthermia to the treatment of neoplastic disease has focused on solid tumors. Since the hyperthermic sensitivity of human acute leukemia cells is not known, we have studied the in vitro response of human leukemic progenitor cells (L-CFU) to hyperthermia using a quantitative assay system for L-CFU. Human L-CFU were found to be more sensitive than committed normal myeloid progenitor cells to hyperthermic killing (41 to 42 degrees C). In addition, in the five acute myelogenous leukemic patients studied, it was shown that their leukemic progenitor cells--all types were studied according to the French-American-British diagnosis--were unable to form colonies when exposed to a temperature of 42 degrees C for 60 minutes, whereas the residual normal clones suppressed by the leukemic cell population were found to recover and to form more colonies in vitro as compared with untreated leukemic marrows. This strongly suggests that in vitro hyperthermia may selectively purge residual leukemic cells, especially L-CFU in stored remission bone marrow before autologous bone marrow transplantation.